Filaments were subjected to various tests under different conditions. In one test the filaments were flashed for 7 minutes in high vacuum then removed from cartridge to be weighted and the diameter to be measured. The process was then repeated until the filaments burned out while flashing. In the second test the filaments were flashed for 7 minutes and cooled down five times, before they were removed from the pumping station for measurements.
Results and Discussion
It has been shown1 that MoTi alloy will change structure from microcrystalline at low Mo concentration to macrocrystalline structure at higher Mo concentration. This phase change happens at 26% Mo concentration by weight. This recrystallization is clearly observed in our experiment and it occurs coincidently with the maximum evaporating rate as shown in Fig. 2 of Energy. also increases. This is what we observe in our experiment which is shown in Fig. 2 . The steady increase in evaporation rate per unit area due to the rise in temperature (the increment in input wattage) is compensated for by the decrease in radius, due to the evaporation of titanium. This results in a constant deposition rate in macrocrystalline region as is clearly shown in Fig. 2 . The temperature fluctuation can be due to our inability to make a precision measurement in our imperfect optical system (view port) described in the previous section. Increased emissivity of the filament as evaporation progresses, increases the power loss due to radiation. This can be explained by the increasing surface area as titanium leaves the filament. The increasing surface roughness can be seen in Figs. 3 and 4.
on the left in Fig. 3 . It has been clear now that in the normal usage the filament lifetime is solely determined by its crystal growing behavior. At the end closest to the break-point one observes the slip plane3 betweem two grains of macrocrystal. As the slip plane moves, the cross section area decreases, thus, increasing the local resistance right at the slip plane. This mechanism will eventually cause the filament to burn out. We believe this to be the major mechanism of filament failure in normal operation. A close-up view of the left filament in Fig. 3 is magnified in Fig. 4 to show Lawson2 was the first one to trace the increment of the emissivity to the increment of surface area. On the right in Fig. 3 we show the different appearance of filament at the end of its lifetime after normal usage. The filament abused by passing high current through it accidentally which causes the filament to melt is shown
